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W is a joint quasi-distribution. Marginal distributions which are true pdfs, yield correct QM dfs for displacements and momenta.
Phase space representation
The time evolution of the joint qpdf W(x,p,t) for a closed system is 12/09/2011 where M W is the closed evolution operator quantum analogue of the Liouville equation 
ii) Quantum term in the collision kernel i) Closed system evolution Coffey et al. Phys. Chem. Chem. Phys. 9, 3361 (2007) .
It is truncated at terms o(ħ 2 ) so the result is valid at relatively high temperatures. However, the solution can be calculated to any order in ħ 2
Caldeira-Leggett Model
The commonly used quantum mechanical approach to Brownian motion is the Caldeira-Leggett master equation (Boson bath) 12/09/2011ˆW
Closed system evolution operator ii) Classical collision kernel A. O. Caldeira and A. J. Leggett, Physica A 121, 587 (1983) . CL QME (symbols)
CKT QME (open circles) QMRRT (Kramers) Mel'nikov (GeorgievskiiPollak) (solid lines) Coffey et al. Phys. Rev. E 75, 041117 (2007) .
C-L fails to reproduce expected decrease of (Wigner Quantum TST 1932) is the depopulation factor. Classically 
12/09/2011 P = FT over energy (transform variable x) normalized by , of QM Green function. Classically (got by reducing FPE in barrier region to an energy-action diffusion Eq.)
= frequency of unstable barrier crossing mode
In quantum situation particles tunnel through the barrier and classical GF must be replaced by density matrix calculated semiclassically viz.
is amplitude of a quantum transition from energy state to state in one cycle of the periodic motion in the well under the influence of the noise and are the unperturbed wave function, time ordering operator. We assume that the spectral density of the noise operator is governed by the Planck distribution. Diósi generalization of C-L QME to Lindblad form i.e. if the density operator is represented in a Hilbert space basis set, and brought into diagonal form, its eigenvalues must be positive. In other words, when the time dependent operator is transformed to the position representation it must represent the correct quantum mechanical probability for the displacements.
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iii) Additional terms L. Diósi, Physica A 199, 517 (1993) .
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Four models for collision term:
To compare models consider a quantum Brownian particle moving along the -axis in
To obtain the intermediate scattering function
and greatest relaxation time we need the process whereby the particle traverses the periodic potential and so we must obtain via Floquet's theorem, the nonperiodic solution (Risken, The FPE, 1989, Springer Verlag) with the wave vector k restricted to the first Brillouin zone viz. ( is the periodic solution) 
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( 1)( 2) /8 . Trick is to reduce to matrix 3 term DRR because then a formal solution always exists.
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Thus the dynamic structure factor becomes
,
. Here and is the dimensionless classical action associated with the path of a particle librating in a well of the cosine potential with i.e. the critical energy trajectory on which escape may take place by dint of a thermal fluctuation. In calculating in the IHD limit only, for the cosine potential it is sufficient to consider the escape rate from an isolated well. Solid lines: the turnover Eq. for Λ=0 (classical case; curve 1) and Λ=0.02 (curve 2).
Dashed lines: IHD for Λ=0 (curve 1) and Λ=0.02 (curve 2).
Open circles: CKT master Eq.
Filled circles: the Caldeira-Leggett Eq.
Asterisks: the Diósi master Eq. with Ω = 0 (fittings for other values of Ω≠0 yield substantial deviations from the predictions of the escape rate theory).
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